Pneumothoraces occurring during anaesthesia have been well-described, but a pneumothorax is uncommon during spontaneous ventilation. The diagnosis of pneumothorax during general anaesthesia a case of spontaneous pneumothorax during general anaesthesia while a patient was breathing spontaneously through a supraglottic airway device.
CASE HISTORY
An anxious, muscular male patient aged 43 years, height 185 cm, weight 106 kg and ASA PS II underwent elective vasectomy in the supine position. He had a past medical history of mild asthma treated ceased smoking six months previously and had mild obstructive sleep apnoea (not requiring CPAP). He also had a history of hyperlipidaemia, treated with atorvastatin, and migraine headaches. Previous general anaesthetics for appendicectomy and tonsillectomy had been uneventful. On examination, his airway was Mallampati grade II and his chest was clear. He was given the option of local anaesthesia, but refused vehemently due to anxiety.
He received 30 ml oral sodium citrate immediately preoperatively. After establishing IV access and instituting routine monitoring, anaesthesia was induced with midazolam 2.5 mg, fentanyl 100 μg and propofol 200 mg. Facemask ventilation was easy. A size 5 ProSeal™ LMA (Laryngeal Mask Airway Company, Henley-on-Thames, U.K.), lubricated with a waterbased gel was inserted by an anaesthesia resident using the provided introducer. The ProSeal was initially in an unsatisfactory position, with obstructed ventilation and high airway pressures. The cuff was inserted by the same user within 30 seconds. Unfortunately, the same situation recurred. The ProSeal was then removed and successfully re-inserted by an experienced user (anaesthetic consultant). auscultation and capnography. Successful placement had occurred within two minutes of the start of the case. The ProSeal LMA was secured to the face with adhesive tape, as recommended by the manufacturer 1 . The mid-portion of the bite-block was between the teeth. The oropharyngeal leak pressure was 26 cm H 2 O, and at this pressure, there was no air leak from the drain tube. A size 16 Fr gastric tube was easily was suctioned from the stomach. Ventilation was assisted until resumption of spontaneous ventilation about two minutes later. Anaes-2%) and nitrous oxide 66% in oxygen using fresh gas pressure limiting valve was set at 0 cm H 2 O for the remainder of the case.
Five minutes into the case, coinciding with start of surgery, the patient began coughing vigorously. Surgery was temporarily halted and anaesthesia was deepened by a administering a 50 mg bolus of propofol as well as increasing the inspired sevopressure at any stage. In total, there were three to four coughs. Surgery resumed and proceeded uneventfully. However, over the next few minutes, there was a gradual decrease in oxygen saturation to 80%.
Despite hand ventilation with 100% oxygen and maintaining SpO 2 above 85 to 90%. The circuit was appropriate inspired oxygen fraction. The pulse oximeter was repositioned and showed a good waveform. The ProSeal LMA was checked for patency and suctioned. There was no evidence of regurgitation. Chest examination showed symmetrical bilateral movement of the chest wall with equal bilateral breath sounds and no wheeze. The patient was haemodynamically stable throughout. Surgery was completed within 20 minutes. However, hypoxaemia persisted in the post anaesthesia care unit (PACU) even after the patient regained consciousness and the ProSeal LMA was removed. Vigorous coughing ensued and oxygen saturations
The patient complained of dyspnoea. There was no haemodynamic instability. Findings on chest examination were unchanged. The differential diagnosis at this stage included aspiration, mild laryngospasm and bronchospasm. Nebulised salbutamol was administered without any improvement.
A portable chest X-ray demonstrated a large right pneumothorax with no shift of the mediastinum (Figure 1 ). There was no suggestion of aspiration pneumonitis. Given the size of the pneumothorax, the persistent hypoxaemia and the patient's anxiety and distress, aneedle thoracostomy was performed in the right second intercostal space as an interim measure. Hypoxaemia resolved with SpO 2 to 95% on 2 . Subsequently, a 24 Fr intercostal catheter (Thalquick ® ) was inserted by Seldinger technique in the was connected to an underwater seal drain with 20 cm H 2 O suction applied. Post-thoracostomy chest X-ray showed partial re-expansion of the lung. On the removed and the patient was discharged on day six. At outpatient review on the eigth postoperative day the patient had no dyspnoea at rest but had a 10% residual pneumothorax on chest X-ray. One month later, he had full symptomatic recovery and expanded lungs on chest X-ray.
DISCUSSION
The development of a pneumothorax is a welldescribed but rare complication during general anaesthesia. It can be due to surgical or anaesthetic procedures that breach the pleural space, creating a communication between alveoli and pleural space, or between the atmosphere and pleural space 2 . It may also be caused by high pressures during positive pressure ventilation.
The occurrence of a pneumothorax during spontaneous ventilation general anaesthesia is rare and has previously been reported only once in the medical literature 3 . The report by Sandor and Tolas in 1982 was similar to the current case. In both, the patient responded to surgical stimulation with an episode of coughing, which preceded the onset of the pneumothorax. However, in the Sandor and Tolas case, pulse oximetry was not available and intraoperative hypoxaemia was not reported. The use of pulse oximetry has been shown to enable early detection of anaesthesia incidents 4 . The other difference was that they used a nasal mask, whereas we used a ProSeal Laryngeal Mask Airway.
It is likely that the episode of coughing in our case was triggered by inadequate anaesthetic depth at the onset of surgery. A cough can generate intrapleural and intra-alveolar pressures up to 400 cmH 2 O 5,6 . This may have caused a subpleural bleb to rupture, resulting in a pneumothorax. The association between paroxysms of coughing and the occurrence of spontaneous pneumothorax have been previously described 7 . The gradual onset of hypoxaemia and its timing relative to the episode of coughing makes it likely that the pneumothorax occurred as a result of the coughing paroxysm.
It is unlikely that the ProSeal LMA or the airway management contributed to the development of the pneumothorax. Although the delay in successful placement of the ProSeal LMA may have contributed to our patient 'lightening' by the onset of surgery, it should have been possible to maintain an appropriate depth of anaesthesia intravenously. In our patient, even if there was an increase in airway pressure, the ProSeal LMA's oropharyngeal leak pressure of 26 cmH 2 O would have acted as a pressure-limiting device, allowing escape of gas. It is unlikely that a subpleural emphysematous bleb would rupture at these low pressures.
Another mechanism for the pneumothorax, as proposed by Sandor and Tolas, is that nitrous oxide administration may have caused expansion of preexisting blebs, causing them to rupture, either alone or during a coughing episode. The role of nitrous oxide in expanding existing pneumothoraces is well described 8 . However, it seems unlikely that nitrous oxide would have played a large role in the development of the pneumothorax. Nitrous oxide was only administered hypoxaemia required a subsequent increase in FiO 2 to 1.0. This meant that nitrous oxide administration was effectively terminated and that this would not have contributed to worsening of the pneumothorax.
The prolonged coughing episode in the PACU may explain the worsening of the patient's respiratory status. The positive pressure generated by coughing may have increased the size of the pneumothorax and may well have caused progression to an early tension pneumothorax.
Hypoxaemia is one of the most common comincidents reported to the Australian Incident Monitoring Study (AIMS), there were 584 episodes (15%) of desaturation in association with general anaesthesia 9 . However, there were only two reports of pneumothorax detected by pulse oximetry, demonstrating its rarity as a cause of desaturation. In the management of persistent desaturation, Bacon et al recommend hand ventilation with 100% oxygen, CHECK algorithm. Blood gases, chest radiography and bronchoscopy may be required depending on the clinical situation.
The clinical presentation of pneumothorax is highly variable, ranging from no obvious clinical signs to tension pneumothorax with impending cardiorespiratory arrest. Anaesthetised patients are unable to complain of chest pain or dyspnoea, the two most common symptoms of pneumothorax 10 . Hence, a high-index of suspicion is required. High-risk situations include surgical and anaesthetic procedures around the base of neck or the chest wall 11 . Classically, physical examination of the exposed chest may show tachypneoa, tachycardia, tracheal deviation, unilaterally decreased chest movement, diminished or absent breath sounds, hyper-resonance or subcutaneous emphysema. However, smaller pneumothoraces may not be detectable. The severity of the clinical presentation depends on the size of the pneumothorax, rapidity of accumulation, age of the patient, mobility of the mediastinum and the presence of any underlying lung disease 10 . The diagnosis of pneumothorax during general tation is variable, because the signs and symptoms are not always correlated with the size of pneumothorax 12,13 . Even if there are changes in vital signs (pulse oximetry, blood pressure and pulse rate), they causes of such changes. As a result, a pneumothorax is often regarded as a diagnosis of exclusion 11 . If the patient is stable, the diagnosis of a pneumodetecting pneumothoraces 14 and are not recommended 15 . Fortunately, the surgical procedure in this case was short. In a more prolonged procedure however, an urgent chest radiograph may have been required intraoperatively, whilst the patient was still anaesthetised.
This case is a reminder that a pneumothorax can develop during anaesthesia even during spontaneous ventilation through a supraglottic airway. Therefore, a high index of suspicion is required in any patient who coughs and later develops hypoxaemia, especially if there is no other obvious cause.
